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D)OX,QJ,008QLYHUVLWDW3ROLWqFQLFDGH9DOqQFLD&DPLQRGH9HUDVQ(GLI&9DOHQFLD(VSDxD
$EVWUDFW
.QRZOHGJHRIEXULHGLQIUDVWUXFWXUHLVHVVHQWLDOIRUPDQDJHPHQWDQGGHFLVLRQPDNLQJLQZDWHUXWLOLW\FRPSDQLHV7RSLQSRLQWWKH
EHQHILWVRIWKHUPRJUDSK\DFDVHVWXG\ZDVFRQGXFWHGQDPHO\WKHUPDOLPDJHVZHUHWDNHQXQGHUYDULRXVFRQGLWLRQVLQDSDUWLFXODU
DUHDFRQWDLQLQJDEXULHGSLSH7KHUPDOLPDJHVZHUHVXEVHTXHQWO\DQDO\VHGDQLPDJHGDWDEDVHVXSSOHPHQWHGZLWKHQYLURQPHQWDO
GDWDJHQHUDWHGDQGDGDWDPLQLQJPHWKRGDSSOLHG7KHUHVXOWVJHQHUDWHGWKLVZD\FRPSOHPHQWWKHUDZLPDJHVDQGUHYHDODGGLWLRQDO
UHODWLRQVKLSVUHJDUGLQJWKHYLVLELOLW\RIWKHLQIUDVWUXFWXUHDQGWKHSRVVLELOLW\RIPDNLQJSURPLVLQJLPSURYHPHQWVLQLQIUDVWUXFWXUH
LGHQWLILFDWLRQZKLFKFDQEHDSSOLHGLQVXEVHTXHQWZRUNLQRWKHUDSSOLFDWLRQV
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH2UJDQL]LQJ&RPPLWWHHRI:'6$
.H\ZRUGV7KHUPRJUDSKLF,PDJLQJ7HPSHUDWXUH&RVW/RZHULQJ3LSHV:DWHU'LVWULEXWLRQ6\VWHPV
,QWURGXFWLRQ
7KHUPRJUDSK\ KDV VKRZQ WR SURYLGH VLJQLILFDQW DSSOLFDWLRQV LQ YDULRXV ILHOGV VXFK DVPHGLFLQH HQJLQHHULQJ
LQGXVWU\DQGVRRQ7KHUPDOFDPHUDVHQDEOHUHODWLYHO\ODUJHDUHDVWREHLQYHVWLJDWHGHIIHFWLYHO\LQOHVVWLPH>@DQG
FRQVHTXHQWO\DW ORZHUFRVWZKHQFRPSDUHGZLWKRWKHUFXUUHQWQRQGHVWUXFWLYHPHWKRGV7U\LQJWRLGHQWLI\EXULHG
LQIUDVWUXFWXUHE\WKHXVHRIQRQLQYDVLYHPHWKRGVLVDFKDOOHQJLQJWDVNIRUXWLOLW\FRPSDQLHVVXFKDVZDWHUVXSSO\DQG
ZDVWHZDWHUFROOHFWLRQV\VWHPVHQHUJ\DQGWHOHFRPPXQLFDWLRQVDPRQJRWKHUV
7HUPRJUDSKLF LPDJHV PD\ SURGXFH ULFK LQIRUPDWLRQ ZKLFK XQIRUWXQDWHO\ LV QRW DOZD\V DSSDUHQW 7KHUH DUH
VHYHUDOIDFWRUVWKDWDIIHFWYLVXDOL]DWLRQZKLFKFDQLQIDFWLPSURYHVXLWDEOHFRQWUDVWVLQLQIUDUHGLPDJHV


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)LJ  SURYLGHV VLPSOH HYLGHQFH WKDW VRPHWKLQJ EXULHG LV LGHQWLILHG IURP D WKHUPRJUDSKLF LPDJH ZKLOH D
FRQYHQWLRQDOVQDSVKRWGRHVQRWVKRZWKDWLQIRUPDWLRQ+RZHYHUVRPHWLPHVLWPD\KDSSHQWKDWWKHLPDJHLVQRWFOHDU
DWDOODVVKRZQLQ)LJ$OVRLIWKHH\HLVQRWWUDLQHGHQRXJKLWPD\EHGLIILFXOWWRHQVXUHZKHWKHUVRPHWKLQJOLHV
RUQRWXQGHUWKHJURXQG,QIDFWWKHLPSRUWDQWSRLQWLVWKDWZHFDQREWDLQPRUHLQIRUPDWLRQIURPWKHLPDJHVWKDQLWLV
REYLRXVDWSODLQVLJKW
7RGHYHORSSRZHUIXOPHWKRGV WR WUHDW LPDJHV DQG JHW EHWWHU YLVXDOL]DWLRQV LV WKXVRI JUHDW LPSRUWDQFH ,Q WKLV
FRQWULEXWLRQZHGLVFXVVWKHSRVVLELOLW\RIFRQVLGHULQJGDWDIURPWKHVLWHREVHUYHGDWYDULRXVWLPHVRIWKHGD\WKXV
REWDLQLQJDWRROWKDWHQDEOHVXQGHUVWDQGLQJWKHUHODWLRQVKLSVDPRQJVRPHUHOHYDQWYDULDEOHVZLWKWKHXVHRIWKLVQRQ
GHVWUXFWLYHYLVXDOL]DWLRQWHFKQLTXH


)LJ&RPSDULVRQEHWZHHQDFRQYHQWLRQDOSLFWXUHDQGDWKHUPRJUDSKLFLPDJH

)LJ7KHUPRJUDSKLFLPDJHVDPHVLWHGLIIHUHQWGD\
&RQFHSWVSUREOHPGHVFULSWLRQDQGWKHRUHWLFDODSSURDFK
&RQFHSWVDQGYDULDEOHV
,QIUDUHGOLJKW,5LVDIRUPRIHOHFWURPDJQHWLFUDGLDWLRQRIORQJZDYHOHQJWK,WLVHPLWWHGRUDEVRUEHGE\PROHFXOHV
ZKHQWKH\FKDQJHWKHLUURWDWLRQDOYLEUDWLRQDOPRYHPHQW,QIUDUHGUDGLDWLRQLVZHOONQRZQDVKHDWUDGLDWLRQ2EMHFWV
DWURRPWHPSHUDWXUHHPLWUDGLDWLRQ(PLVVLYLW\LVDSURSHUW\RIWKHREMHFW¶VVXUIDFHWKDWGHVFULEHVKRZLWV WKHUPDO
HPLVVLRQVGHYLDWHIURPWKHLGHDOEODFNERG\,IHPLVVLYLW\RIDQREMHFWLVNQRZQWKHWHPSHUDWXUHRIWKHREMHFWFDQEH
GHWHUPLQHG
7KHFKDUDFWHULVWLFVRIWKHUPDOUDGLDWLRQGHSHQGRQYDULRXVSURSHUWLHVRIWKHVXUIDFH7KHWKHUPDOUDGLDWLRQRID
ERG\LVDIRUPRIHPDQDWLRQGHSHQGLQJRQLWVWHPSHUDWXUHLWVVSHFWUDODEVRUSWLYHDQGLWVVSHFWUDOHPLVVLYLW\SRZHU
,QDGGLWLRQLWLVRIJUHDWLPSRUWDQFHWRLGHQWLI\KRZWKHUPRJUDSKLFLPDJHVDUHREWDLQHGDQGLQSDUWLFXODUWKHULJKW
WLPHWRJHWWKHLPDJHVLVRIJUHDWLQWHUHVW,WLVFOHDUIRUH[DPSOHWKDWLQDKRWGD\WKHUHODWLRQEHWZHHQWKHSLSHDQG
LWVVXUURXQGLQJVZLOOEHGLIIHUHQWWKDQLQDFROGGD\
3UREOHPGHVFULSWLRQ
2EMHFW¶V HPLWWDQFH HPLVVLYLW\ UHODWLYH KXPLGLW\ DWPRVSKHULF WHPSHUDWXUH GLVWDQFH WR WKH REMHFW WKHUPDO
VHQVDWLRQDUHIDFWRUVWKDWPXVWEHWDNHQLQWRDFFRXQWE\WKHFDPHUDRSHUDWRU+RZHYHUWKHVHYDOXHVDUHQRWHDV\WR
EHGHWHUPLQHGLIWKHUHLVQRWHQRXJKDPRXQWRIUDGLDWLRQ
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+HUHWKHQDFRXSOHRITXHVWLRQVDULVHZKDWLVWKHLPSRUWDQFHRIHOHPHQWVVXFKDVREMHFWVDSSHDULQJLQWKHLPDJHV
WKDWGRQRWEHORQJWRWKHVLWH"KRZFDQZHGHFLGHZKHWKHUWKH\DOWHUWKHLPDJHDQGLQGRLQJVRZKLFKLVRXUDELOLW\
WRYLVXDOL]HWKHHOHPHQWVZHDUHORRNLQJIRU"DQGODVWKRZFDQZHUHODWHDOORIWKHDERYHLQDVLPSOHPDQQHU"
7KHH[WHUQDOHOHPHQWVWKDWLVWRVD\WKHRQHVQRWUHODWHGWRWKHFDPHUDLWVHOIWKDWDIIHFWWKH,5LPDJHVDUHVHDVRQ
KRXURIWKHFDSWXUHWHPSHUDWXUHKXPLGLW\W\SHRIGD\HWF7KHVHIDFWRUVPXVWEHWDNHQLQWRDFFRXQWDQGEHSURFHVVHG
LQRUGHUWRJHWEHWWHUDQGFOHDUHULPDJHVZLWKJRRGGHILQLWLRQRIWKHREMHFWVWXGLHG$VDEHQHILW³LWHQDEOHVUHODWLYHO\
ODUJHDUHDVWREHLQYHVWLJDWHGHIIHFWLYHO\LQOHVVWLPHDQGFRQVHTXHQWO\OHVVFRVW´>@
7KHRUHWLFDODSSURDFK
7HFKQRORJ\HYROYHVIDVWEULQJLQJEHWWHUDQGFKHDSHUFDPHUDVWKLVPDNHVGDWDDFTXLVLWLRQQRZDGD\VVLPSOHVR
VLPSOHWKDWKXJHDPRXQWVRILQIRUPDWLRQFDQEHREWDLQHGLQQRWLPH+RZHYHUWKLVUDZGDWDPXVWEHODWHUDQDO\]HG
ZKLFKPD\EHDYHU\WLPHFRQVXPLQJSURFHVV$VDUHVXOWVLPSOHZKLOHHIILFLHQWDQGIDVWPHWKRGVRIGDWDDQDO\VLV
DUHQHFHVVDU\
,Q,5LPDJHVLQWHUSUHWDWLRQSOD\VDFUXFLDOUROHEHFDXVHRIWKHFRQWUDVWEHWZHHQWHPSHUDWXUHDQGWKHUPDOH[WHUQDO
VWLPXOL+RZHYHUWKHSRVVLELOLW\RIJHWWLQJDKXJHGLJLWDOUHSRVLWRU\RILPDJHVJLYHVDFKDQFHWRFRPSDUHUHVXOWV7KH
XVHRIWKHLQIUDUHGFDPHUDLVVLPSOHDQGLWFDQEHXVHGDQ\WLPHGXULQJGD\RUQLJKW>@+RZHYHUWUDLQLQJLVQHFHVVDU\
WRREWDLQWKHEHVWLPDJHVPDLQO\EHFDXVHWKHUHLVQRWHQRXJKLQIRUPDWLRQDERXWWKHSURFHGXUH
,QWKLVVWXG\DVHULHVRISLFWXUHVZHUHWDNHQZLWKDWKHUPRJUDSKLFFDPHUDLQWKHVDPHSODFHZKHUHLWZDVNQRZQ
WKHUH ZDV D EXULHG SLSH (QYLURQPHQWDO GDWD YDULDEOHV ZHUH DOVR WDNHQ WR JHQHUDWH D GDWDEDVH ZLWK WKH YDULRXV
FRQGLWLRQV7RFRQWUDVW WKH LPDJHVGLIIHUHQW IDFWRUVZHUHFRQVLGHUHGVXFKDV WHPSHUDWXUHYDULDWLRQGXH WRVHDVRQ
FKDQJHWKHW\SHRIGD\FORXG\VXQQ\HWFDQGILQDOO\VSRUDGLFHOHPHQWVVXFKDVREMHFWVRUKXPDQEHLQJVWULJJHULQJ
WHPSHUDWXUHVFDOHYDULDWLRQZHUHDOVRFRQVLGHUHG9DULRXVWHVWVZHUHSHUIRUPHGWRJHWLPDJHVWRREVHUYHWKHEXULHG
SLSHDOORZLQJXVWRGHYLVHEHWWHUFRQGLWLRQVIRUWDNLQJWKHSLFWXUHV:LWKWKHLPDJHDQDO\VLVSURFHVVLWLVSRVVLEOHWR
JHWWKHPRVWFRQYHQLHQWFRQGLWLRQIRUWKHWHVWZLWKDFOHDUYLVXDOL]DWLRQRIWKHEXULHGSLSH7KLVSURFHVVZLOOKRSHIXOO\
PDNHLWHDVLHUWRILQGWKHSLSHVLQDQXQNQRZQDUHDIRUPDLQWHQDQFHRUSUHYHQWLRQRUVLPSO\WRXSGDWHWKHSLSLQJ
V\VWHPOD\RXWWKHUHIRUHVDYLQJWLPHDQGPRQH\
0HWKRGRORJ\
,QWKHSUHVHQWLQYHVWLJDWLRQD)/,5FDPHUDZDVXVHG:HGHILQHGDQDUHDZLWKDEXULHGSLSHDQGWKHQDVHULHV
RILPDJHVZDVREWDLQHGE\WKHSURFHVVVKRZQLQ)LJZKLFKGHVFULEHVWKHIORZFKDUWRIDUXQVXEVHTXHQWO\UHSHDWHG
LQVHYHUDORFFDVLRQV,PDJHVZHUHWDNHQRQGD\VGXULQJWKHSHULRGEHWZHHQ2FWREHUDQG)HEUXDU\LQRUGHUWRJHW
LQIRUPDWLRQ GDWD IURP WZR VHDVRQV DXWXPQ DQG ZLQWHU WR EH FRQWUDVWHG LQ WKH LQYHVWLJDWLRQ 7KHQ DOO RI WKH
LQIRUPDWLRQZDVFRPSLOHGLQDGDWDEDVH7KHYDULDEOHVFRQVLGHUHGDUHWHPSHUDWXUHRIWKHGD\ZLQGW\SHRIGD\DQG
KXPLGLW\QRWLFHWKDWZLQGDQGW\SHRIGD\DUHTXDOLWDWLYHYDULDEOHV

 
)LJ)ORZFKDUWRIDUXQ
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7KHFDPHUDZDVSURJUDPPHGDQGWRRNRQHLPDJHDSSUR[LPDWHO\HYHU\VHFRQGVLPDJHVZHUHWDNHQLQHDFK
WHVW$WHVWFRQVLVWVRIDVHWRIPHDVXUHPHQWVLQWKHPRUQLQJDQGWKHDIWHUQRRQLWEHJLQVE\FDSWXULQJWKHHQYLURQPHQWDO
GDWDDQGWKHQGHWHUPLQLQJWKHPRXQWLQJRIWKHFDPHUDWXUQLQJLWRQDQGDOORZLQJLWWRPDNHSLFWXUHVLQDSHULRGRI
WRPLQXWHVLQWKHPRUQLQJ7KHVDPHSURFHVVLVWKHQUHSHDWHGLQWKHDIWHUQRRQ
$IHZVLWXDWLRQVZHUHREVHUYHGWKDWDIIHFWHGVRPHRIWKHLPDJHV7ZRH[DPSOHVDUHDWLPHZKHQDPRWRUF\FOH
ZDVOHIWRQWKHVLWHDQGLWVWHPSHUDWXUHDOWHUHGWKHFDPHUD
VUDQJHDQGRWKHUGD\ZKHQDSDVVHUE\ZLWKDFLJDUHWWH
UDLVHGWKHWHPSHUDWXUHXSWRGHJUHHV7KHVHHIIHFWVPD\ZHOOKDSSHQLQFLWLHVZKHUHWKHDUHDRIVWXG\FDQQRWEH
FRPSOHWHO\LVRODWHG
'DWDFRPSLODWLRQ
7KHHQYLURQPHQWDOYDULDEOHVZHUHWDNHQIURPWKHORFDOPHWHRURORJLFDOVHUYLFHVDQGFDQEHUHSUHVHQWHGWKHVDPH
ZD\ ZLWK WKH VLPSOH UHSUHVHQWDWLRQ VKRZQ LQ )LJ  DVVXPLQJ IRU WKH ZLQG YDULDEOH WKH IROORZLQJ TXDOLWDWLYH
FODVVLILFDWLRQZLQGOHVVVORZZLQGVWURQJZLQGZKLOHWKHUHVWZDVLQIRUPDWLRQIURPWKHWKHUPRJUDSLFLPDJH

 
)LJ6WDQGDUGHQYLURQPHQWDOFODVVLILFDWLRQ
2QFH WKH LQIRUPDWLRQ FRUUHVSRQGLQJ WR DOO WKH WHVWV ZDV FROOHFWHG WKH GDWDEDVH LQFOXGLQJ WKH LPDJHV DQG WKH
HQYLURQPHQWDOGDWDZDVFRPSLOHG7KHGDWDEDVHFRQWDLQVWKHUPRJUDSKLFLPDJHVIURPDWRWDORIWHVWV
$VFDQEHREVHUYHGLQ)LJLWLVLPSRUWDQWWRQRWHWKDWWKHPHDVXUHGWHPSHUDWXUHRIWKHGD\ZDVDOZD\VEHWZHHQ
WKHPD[LPXPDQGWKHPLQLPXPRIWKHLPDJHUDQJHVDVZDVWKHWHPSHUDWXUHRIWKHEXULHGSLSH7KHVHERWKZLOOEH
UHODWHGZKHQDGMXVWLQJWKHUDQJHRIWHPSHUDWXUHVIRUSLSHYLVXDOL]DWLRQ
7KHQGDWDPLQLQJWHFKQLTXHVZHUHDSSOLHGWRUHYHDOWKHUHODWLRQDPRQJWKHYDULDEOHV6SHFLILFDOO\ WKHSDFNDJH
.1,0(.RQVWDQ],QIRUPDWLRQ0LQHU>@ZDVXVHGLQWKLVDSSOLFDWLRQ)RUDQLQLWLDODQDO\VLVDUHSUHVHQWDWLYHVDPSOH
RILPDJHVWZRPRUQLQJDQGDIWHUQRRQIURPHDFKWHVWZDVVHOHFWHG9DULRXVQXPHULFDOPDWULFHVZHUHREWDLQHG
WREHSURFHVVHGXVLQJ0DWODE


)LJ&RPSLOHGWHPSHUDWXUHGDWD
Ϭ
ϭϬ
ϮϬ
ϯϬ
ϰϬ
Ϭ ϱϬ ϭϬϬ ϭϱϬ ϮϬϬ ϮϱϬ ϯϬϬ ϯϱϬ ϰϬϬ ϰϱϬ ϱϬϬ ϱϱϬ ϲϬϬ ϲϱϬ
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EŽǀĞŵďĞƌ ĞĐĞŵďĞƌ :ĂŶƵĂƌǇ &ĞďƌƵĂƌǇ
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$QDO\VLVSURFHVV
7KHDQDO\VLVRIWKHWHUPRJUDSKLFLPDJHVVWDUWVZLWKDIXOOYLVXDOL]DWLRQRIWKHLPDJHVRIWKHVDPSOHLQDPXOWL
PDWUL[LQFOXGLQJWZRLPDJHVIURPHDFKWHVWLQDQRUGHUHGOHIWWRULJKWDQGGRZQZDUGVZD\DVVKRZQLQ)LJOHIW
,QWKHSDUWLFXODUFDVHVKRZQLQ)LJWKHSURFHVVHGLPDJHSURGXFHGUHVXOWVWKDWDUHQRWFOHDUEHFDXVHWKHWHPSHUDWXUH
VFDOH ULVHV XS WR  GHJUHHV ZKLOH WKH DYHUDJH RI WKH PD[LPXP WHPSHUDWXUHV LV DURXQG  GHJUHHV 7KLV IDFW
UHSUHVHQWVDFOHDUGLVWRUWLRQIRUWKHDQDO\VLV$IWHUFDUHIXOH[DPLQDWLRQWKLVLQFUHPHQWZDVLGHQWLILHG,WZDVLQGXFHG
E\DSDVVHUE\ZLWKDFLJDUHWWHGXULQJWKHWHVW7KHLPDJHZDVLGHQWLILHGDQGVXLWDEO\WUHDWHG$VDUHVXOWLWLVSRVVLEOH
WRREVHUYHLQ)LJULJKWWKDWWKHWHPSHUDWXUHVFDOHPD\KDYHDQXSSHUERXQGDWGHJUHHVDQGWKHSLSHFDQEH
REVHUYHGLQVRPHVQDSVKRWV
$VPHQWLRQHGWKHLPDJHVZHUHWDNHQGXULQJPRQWKVDWLPHLQWHUYDOGHYLVHGHQRXJKWRFDSWXUHWKHVHDVRQFKDQJH
IURPDXWXPQWRZLQWHUVRDVWRPDNHUHSUHVHQWDWLYHWKHWHPSHUDWXUHGHFOLQH7KLVLVFOHDUO\UHIOHFWHGLQWKHVQDSVKRWV
LQ)LJDVWKHSLSHLVYLVLEOHLQWKHLPDJHVRQWKHORZHUKDOIRIWKHILJXUHFRUUHVSRQGLQJWRZLQWHUGD\V


)LJ2ULJLQDOSORWRIWKHVDPSOHOHIWDQGLWVQRUPDOL]DWLRQULJKW
:LWK WKH LQIRUPDWLRQ DYDLODEOH IURP WKH VDPSOH WHPSHUDWXUH UDQJHV ZHUH GHWHUPLQHG ZKHUH WKH SLSH FDQ EH
REVHUYHGRQHDFKLPDJH7RGHPRQVWUDWHWKHSURFHVVWKHIROORZLQJH[DPSOHLVSUHVHQWHG)LJDLVWKHRULJLQDOLPDJH
)LJELVWKHLPDJHZLWKDUDQJHGHILQHGWREHWWHUVKRZWKHSLSH,Q)LJFWKHLPDJHLVFRQYHUWHGWRELQDU\GDWD
ZKHUHDOOWKHWHPSHUDWXUHVRXWVLGHWKHFKRVHQUDQJHDUHGLVFDUGHG)LQDOO\)LJGLVWKHLPDJHZLWKUHDOWHPSHUDWXUHV
LWVEOXHDUHDVFRUUHVSRQGWRZKLWHDUHDVLQ)LJFWKDWKDYHEHHQHOLPLQDWHG)LJGLVRQO\VKRZQIRUFRPSDULVRQ
SXUSRVHV)LJFEHLQJRXUWDUJHW


)LJ3URFHVVWRSLSHYLVXDOL]DWLRQ
/LQHDUUHJUHVVLRQDSSOLHGWRHDFKLPDJHWDNLQJLQWRDFFRXQWHUURUVEHWZHHQGDWDLQILJXUHVEDQGFDQGWKHGD\
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WHPSHUDWXUHHQDEOHVWRREWDLQDQHZVHTXHQFHRILPDJHVDVVKRZQLQ)LJ7KHPDLQLQWHUHVWRIWKLVSURFHVVZKLFK
ZHRPLWIRUEUHYLW\UHDVRQVOLHVLQWKHIDFWWKDWRQFHWKHUHODWLRQDPRQJSDUDPHWHUVKDVEHHQHVWDEOLVKHGEHWWHULPDJHV
FDQEHREWDLQHGE\SUHGLFWLQJWKHSKHQRPHQDWKDWDIIHFWVWKHPE\MXVWSURFHVVLQJWKHLPDJHV
5HVXOWVDQGGLVFXVVLRQ
.1,0( ± 3URIHVVLRQDO 2SHQ6RXUFH 6RIWZDUH LV D PRGHUQ GDWD DQDO\WLFV SODWIRUP WKDW DOORZV WR SHUIRUP
VRSKLVWLFDWHGVWDWLVWLFVDQGGDWDPLQLQJRQGDWDWRDQDO\VHWUHQGVDQGSUHGLFWSRWHQWLDOUHVXOWV,WVYLVXDOZRUNEHQFK
FRPELQHV GDWD DFFHVV GDWD WUDQVIRUPDWLRQ LQLWLDO LQYHVWLJDWLRQ SRZHUIXO SUHGLFWLYH DQDO\WLFV DQG YLVXDOL]DWLRQ
.1,0(DOVRSURYLGHVWKHDELOLW\WRGHYHORSUHSRUWVEDVHGRQWKHDYDLODEOHLQIRUPDWLRQRUDXWRPDWHWKHDSSOLFDWLRQ
RIQHZLQVLJKWVEDFNLQWRSURGXFWLRQV\VWHPV$OVRLWDOORZVWRLQFRUSRUDWHSURFHVVHVIURPRWKHUVRIWZDUHWRROVVXFK
DV0DWODE5:HNDHWF
$VLPSOHPRGHOLQ.1,0(ZDVGHYHORSHGZLWKWKHGDWDEDVHSOXVWKHLQIRUPDWLRQREWDLQHGIURPWKHSURFHVVHVRI
WKHLPDJHV$VDUHVXOWZHFDQREVHUYHUHODWLRQVDPRQJYDULDEOHVDQGXVHWKHPIRUWKHLPDJHSURFHVV)RUH[DPSOH
LWLVHDV\WRNQRZKRZPDQ\GD\VZHUHVXQQ\RULIWKHSLSHFDQEHVHHQLQWKRVHGD\VHWF


)LJ6DPSOHSURFHVV
:LWKWKHJUDSKLFVREWDLQHGIURP.1,0(LWLVSRVVLEOHWRVWDWHIRUH[DPSOHWKDWLWLVHDVLHUWRREVHUYHWKHSLSHOLQH
LQDFROGGD\WKDQLQDKRWRQH$OVRSDVVHUVE\LQFUHDVHWKHWHPSHUDWXUHLQWKHLPDJHVLQFROGGD\VDQGDIIHFWWKH
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UDQJHRIYLVXDOL]DWLRQRIWKHSLSHLQWKHLPDJH$VWKHQLJKWIDOOVLWLVSRVVLEOHWRREVHUYHZLWKPRUHFODULW\WKHSLSH
EHFDXVHGXULQJZLQWHU WKHKHDW LV WUDQVIHUUHG IURP WKHGHHSHU VRLOVGHSWKV WR VXUIDFH >@$OO WKHVH IDFWRUVFDQEH
PLWLJDWHGZLWKWKHSURFHVVWKDWVLPSOLILHVWKHUDQJHRIWHPSHUDWXUHLQWKHLPDJHV
)LJXUHDLVWKHELQDU\UHSUHVHQWDWLRQRIWKHVDPSOHZKHUHWKHZKLWHDUHDUHSUHVHQWVQRYDOXHDQGWKHEODFNDUHD
WKHLQIRUPDWLRQRIWKHUDQJHRIWKHWHPSHUDWXUHVIRUWKHSLSHWREHYLVLEOH)LJXUHELVREWDLQHGE\XVLQJWKHOLQHDU
UHJUHVVLRQDERYHPHQWLRQHG)LJXUHVFDQGGDUHWKHFRUUHVSRQGLQJPDWULFHVZLWKWHPSHUDWXUHVUHFRYHUHGIURPWKH
RULJLQDOLPDJHZKHUHLWLVQHFHVVDU\WRQRWHWKDWWKHEOXHDUHDVGRQRWKROGDQ\YDOXH
$VFDQEHREVHUYHG LQVRPHLPDJHV LQ)LJEHWWHUDGMXVWPHQW LV UHTXLUHGVLQFH WKH OLQHDU UHJUHVVLRQDSSOLHG
SURGXFHVJRRG UHVXOWV LQ VRPHFDVHVPDNLQJ WKHSLSHPRUHYLVLEOHZKLOHEDG UHVXOWV LQRWKHUVQRWSURGXFLQJDQ\
YLVXDOL]DWLRQLPSURYHPHQW7KLVVXJJHVWVWKDWDEHWWHUQXPHULFDOUHJUHVVLRQLVQHHGHGVRDVWRJHWDEHWWHULPDJHRI
WKHSLSHIRUDOOWKHLPDJHV
)XWXUHLQYHVWLJDWLRQ
7KHZRUNGHVFULEHGLQWKLVSDSHUFRUUHVSRQGVWRWKHILUVWVWHSVRIDQRQJRLQJSURMHFWDLPLQJDWGHYHORSLQJDWRRO
EDVHGRQWKHUPRJUDSK\DVQRQLQYDVLYHPHWKRGRORJ\WREHXVHIXOIRUYDULRXVDVSHFWVRIZDWHUXWLOLW\PDQDJHPHQW,W
LVFOHDUWKDWWKHVLPSOHOLQHDUUHJUHVVLRQZHKDYHXVHGGRHVQRWFRPSO\ZLWKDFRQYLQFLQJSHUFHQWDJHRYHUWKHWDUJHW
)XWXUHLQYHVWLJDWLRQOLQHVPD\EHGHYLVHGWKDWZRXOGSURGXFHEHWWHUGHVFULSWLRQVREWDLQHGE\XVLQJPRUHVRSKLVWLFDWHG
WHFKQLTXHVIURP6WDWLVWLFVDQGRU'DWD0LQLQJ
7KH QH[W VWHS LQ WKH DQDO\VLV RQFH WKH SURFHVV RI LGHQWLILFDWLRQ RI D EXULHG SLSH LV ILQHWXQHG ZLOO EH WKH
GHYHORSPHQWRIDQDOJRULWKPWKDWHQDEOHVWREHWWHULGHQWLI\WKHSLSHDQGNQRZLWVGLDPHWHUDQGLIWKHUHLVPRUHWKDQ
RQHEXULHGREMHFWLQWKHVLWHDPRQJRWKHUWKLQJV7RWKLVSXUSRVHPRUHLQIRUPDWLRQLVQHHGHGLQRUGHUWRGHWHUPLQH
WKHEHKDYLRXURIWKHDOJRULWKPLQDZKROHUDQJHRIFLUFXPVWDQFHV
2QWKHLPSOHPHQWDWLRQVLGHIXUWKHUZRUNZRXOGEHQHFHVVDU\WRFRPSOHPHQWDQGLQWHJUDWHWKHPRGHOZLWK.1,0(
WRDWWDLQIXOODXWRPDWLRQRIWKHLQIRUPDWLRQDFFHVVDQGDQDO\VLV
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